This investigation was carried out to study the effect of temperature resulting from different planting dates during the stage of flowering and seed maturity and the effect of genotypes x environment interaction on seed yield and its components in some varieties of berseem clover (Trifolium alexandrinum L. th September. This result due to seed production is taking place during the period from April to the Mid-June.
Introduction
Egyptian clover (Trifolium alexandrinum L.) is the main and oldest cultivated winter forage leguminous crop in Egypt. It occupies about one third of the cultivated area with average of 1.63 million feddan (Feddan= 4200 m 2 ). With an estimated productivity of about 42.03 million tons of green fodder (B.A.S. 2016 ). Berseem clover is high nutritional quality for animal feed, also contributes to soil fertility and improved soil physical and chemical characteristics (Graves et al., 1996) .
Current changes in the climatic conditions towards warming especially in Egypt are expected to prolong the summer season and shortens the winter season and extended in temperature during which berseem in grown. Thus, it was thought desirable to change the planting date of berseem clover to avoid the high temperature effects at the beginning of the full season.
Seed yield of Egyptian clover is often reduced by high temperature at the reproductive period (Iannucci and Martiniello, 1998) . Seed yield of Egyptian clover in Egypt was found to depend on several factor as weather conditions and insect activity during the period of blooming (Martiniello et al., 1999) . Iannucci (2001) and Bakheit et al. (2012) found that high temperature during the growing season of berseem clover may affect the seasonal distribution of both forage and seed yields. Sowing berseem clover on the 15 th of November gives more fresh forage and seed yields than sowing on the 1 st December (Usmani- Khalil et al., 2001) . ElZanaty (2005) found significant differences between varieties in seed yield and seed production of berseem was affected by sowing date, number of cuttings and mainly by the date of the last cut. Furthermore, Bakheit et al. (2012) reported that the highest number of florets and seeds/head, seed setting, 1000-seed weight and seed yield were obtained from sowing on the first of October than first of November and December.
Variation in weather conditions at various stages of plant development may affect the differential response of genotypes to environments. Identification of weather variables associated with the genotype x environment interaction is thus important in understanding the nature and patterns of these interactions (Saeed and Francis, 1984) . It is important to determine how the temperature affects seed yield components and define the nature of their associations with seed yield in berseem clover. Such information may be used to plan efficient breeding programs to develop more productive cultivars or two improve crop management which might favour seed production as an economically competitive enterprise. Under the changes in climatic conditions, it is important issue to determine the stability of the Egyptian clover varieties. The genotypic stability as estimated by Tai (1971) is a fit analysis to propose the stability of these varieties performance.
This study was undertaken to determine the influence of temperature conditions resulting from different sowing dates on the growth, flowering, seed yield and its components as well as the stability of seed yield and its components of berseem clover varieties when tested in different environments (seasons and planting dates).
Materials and Methods
This study was carried out at the Agricultural Experimental Farm, Assiut University, Egypt, during 2014 Egypt, during /2015 Egypt, during and 2015 Egypt, during /2016 1-Number of inflorescences/plant (as the average of ten plants).
2-Number of seeds/inflorescences (as the average of 500 inflorescences (heads).
3-Seed setting percent (seeds per inflorescences/number florets x 100).
4-Seed index (1000 seed weight g (as average of five samples each of 1000 seeds weight).
5-Seed yield (kg/plot) determined from each plot, plants had harvested at seed maturity stage, where manually threshed.
Temperature data during the study period including maximum and minimum daily temperature measured from planting date to mean date of physiological maturity in each season and planting data ( Table 1 ). The total growing degree days (GDD), (base = 7°C) was calculated according to Saeed and Francis (1984) as follows:
7= Zero growth point from sowing to maturity, ( Table 2) .
Separate as well as combined analysis of variance were performed for the data over the two seasons according to Gomez and Gomez (1984) , whenever the homogeneity of variances between seasons was detected. Means were compared using L.S.D. test at 5% level.
Stability analysis was computed according to Tai (1971) , where he suggested partitioning the genotype x environment interaction (GE) effect of the i th genotypes into two components ( i and  i ). These estimates ( i and  i ) were computed for each variety under four planting dates in two seasons (8 environments) to compare the relative stability of varieties. The parameter  i measures the linear response to the environmental effect and  i parameter measures the deviation from linear response in terms of the magnitude of the error variance. The two components are defined as genotypic stability parameters. 
Results and Discussion I-Performance of varieties under different planting dates:
The planting dates used to evaluate the six varieties performance in this study provided a range of variation in seasonal temperature (Table 1 ). The climatic conditions and total Growing Degree Days (GDD) were different during the two growing seasons for seed yield production.
The combined analysis of variance of the studied traits are presented in Table 3 . The results showed significant differences among each of planting dates and varieties for all traits except varieties for seed setting. Also, significant differences among growth seasons were obtained for all studied traits except number of seeds/inflorescence. The planting dates x varieties interactions were also significant for all studied traits. Moreover, the planting dates x sea-ISSN: 1110-0486 Website: http://www.aun.edu.eg/faculty_agriculture E-mail: ajas@aun.edu.eg sons interaction were also significant for all studied traits except seed setting and seed yield/plot (Table 3) . This results may be due to the large differences in climatic conditions prevailing in these planting dates.
The presences of these interactions suggested a differential response of the varieties to varied planting dates. Similar results were obtained by Medeiros et al. (1995) , Iannucci and Martiniello (1998), El-Zanaty (2005) , Ranjbar (2007) and Bakheit et al. (2012) . Temperature conditions during growth, flowering, pollination and seed maturity for each planting date were quite different and this had a significant impact on the results. For the third cut (last cut) of the first planting date, the growth was during Mid February to last week of March but pollination, fertilization and maturity of seeds occurred during the period from April to second week of June. In the second planting date, growth of the seeds was during Mid March to last week of April, while pollination, fertilization and maturity of seed occurred during May until third week of June. For the fourth planting date, vegetative growth until seed maturity took place from Mid May until third and first week of July in first and second seasons, respectively. * and ** Significant at 0.05 and 0.01 probability levels, respectively. Table 4 show that the first planting date recorded significantly higher average number of seeds/inflorescence, heavier 1000-seed weight, greater seed set and seed yield than other planting dates over seasons. These traits recorded 48.1, 3.21g, 72.8%, and 1.25 kg/plot, respectively in first planting date compared to 35.7, 2.90 (g), 53.1%, and 0.73 kg/plot in the fourth planting date averaged over two seasons, respectively. While, the number of inflorescence/plant trait recorded 43.7 in the second planting date and significantly higher than the other planting dates. These results are in agreement with those reported by Iannucci These results suggest that the first planting date was the most suitable time for flowering and pollination which coincide with the activity of pollinators by honey bees which play a great role in increasing seed setting by tripping the flowers. With this respect, Medeiros et al. (1995) , Iannucci and Martiniell (1998) and Bakheit et al. (2012) reported that high temperature during flowering probably limit insect pollination and enhance physiological losses of pollinated flowers.
Results in
Comparisons between varieties (Table 4) showed that the Sakha-4 variety significantly exceeded the general mean in number of inflorescence/plant and seed yield/plot. Also, Sakha-4 among all varieties gave the highest values of all studied traits except seed index. While, local variety gave lowest values for these traits. These results are in line with those reported by El-Zanaty (2005) and Bakheit et al. (2012) . 
II-Stability analysis
Analysis of variance across varieties and environments indicated that the environments, varieties, and varieties x environments (GE) interactions were highly significant for all studied traits except for varieties in seed setting % (Table 5 ). The environment mean square was significant indicating that the four planting dates in two seasons provided a sufficient range of environments, and hence the validating of environmental requirements suggested by Tai (1971) were fulfilled. The results are in broad agreement with earlier findings that linear regression forms a predominant portion of genotype x environment interactions in Egyptian clover (Bakheit, 1985; Khatri et al., 1991; Bakheit and El-Hinnawy, 1993; Abdel Galil et al., 2007 and Bakheit et al., 2012) . According to Tai's theory the variety by environment interaction is partitioned into two components:  which measures the linear response to environmental effect and  which measures the deviation from the linear response. The genotypic stability parameters were determined ( X ,  and ) in all varieties for number of inflorescences/plant, number of seeds/inflorescence, seed setting, 1000 seed weight and seed yield (Table 6). Table 6 . Average performance over eight environments ( X ) and stability parameters (, ) of six varieties for seed yield and its components. According to this method, the values (= -1, = 1) refer to perfect stability, while a genotype that had only average stability might have an estimate of = 0.0 and = 1. The all varieties under study except Serw-1 variety had significant values for seed yield. Therefore, they were considered to be unstable. On the other hand, the local variety had significant values for all studied traits and considered to be unstable.
Also, the average stability region involved all varieties except local variety for seed setting and 1000-seed weight, but for seed yield, the average stability resion involved only Helally and Serw-1 varieties (Table 6 and Fig. 1 
